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DETAILED ACTION 

1 A request for continued examination under 37 CFR 1.114, including the fee set 
fortli in 37 CFR 1. 1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1. 1 14. Applicant's submission filed on 5 
October 2005 has been entered. Claims 1-35 have been presented for examination 
based on applicant's amendment filed on 30 November 2005. Claims 1-32 and 35 
remain rejected by the examiner. Claims 33-34 have been allowed over the prior art of 
record. 

Response to Arguments 

2. Applicant's arguments filed 30 November 2005 have been fully considered. 

Regarding applicant's response 102(e) rejections : The examiner withdraws the 
102(e) rejection in view of applicants amendment to the claims and arguments 
submitted 30 November 2005. 

Regarding applicant's response 103(a) reiections : The examiner withdraws the 
previous 103(a) rejection in view of applicant's amendment to the claims. Hence, 
applicant's arguments relative to the previous rejections are now moot. However, new 
prior art rejections have now been applied responsive to the amended claims. (See 
below) 
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Claim Interpretation 

3. Applicants are disclosing and claiming a method and apparatus for debugging 
distributed programs by identifying and initializing processes, executing a thread to 
control processes, and cycling between processes to monitor status. As currently 
written, the independent claims appear to be broadly drawn to subject matter that is 
commonly known in the art as debuaaina of concurrent processes . (See: 
"Debugging of Concurrent Processes", S. Grabneretal, IEEE 1066-6192/95, IEEE 
1995, for example) Accordingly, the examiner has interpreted the claimed limitations 
relating to debuoQina of distributed programs as equivalent to techniques used in 
debuQQina of concurrent processes and has applied art rejections accordingly. (See: 
102/103 rejections below) 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. Claims 1, 14, 19-24, and 31 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over U,S, Patent 6,282,701 issued to Wygodny et al in view of U.S. 

Patent 6,117,181 issued to Dearth et al. 

Independent claims 1,19 and 22. for example, are drawn to : 
Method for debugging distributed programs by: 
Identifying processes 
Initializing processes 

Executing single thread of control among processes 

Continuously switching between processes (without determining debug event) to obtain 
related status 

Regarding independent claims 1, 14, 19-24, and 31 : Wygodny discloses 
debugging distributed programs over multiple processors, initializing processors, 
executing a control thread, switching between processes and obtaining status 
information. (Abstract, Background, CL2-L51-CL3-L43, Figs. 1A-2). 

Wygodny renders obvious the elements of the aforementioned independent 
claims as follows: 

- Method for debugging distributed programs : Wygodny discloses debugging processes 
in a distributed (varied) processor (i.e. heterogeneous) environment (Abstract, CL3-L13- 
26). 

' Identifying processes : Wygodny discloses (selectively) identifying among hierarchical 
processes (CL8'L64, Figs. 6-8) during the debugging process. 
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- Initializing processes : Wygodny discloses initiating processes with initial parameters 
such as process information, code, variables, and indicators, (i.e. initializing the 
processes) and starting/restarting the debugging of processes (CL24-L50'67). 
• Continuously switching between processes to obtain related status : Wygodny 
teaches continuously polling between processes in order to monitor the "status" 
of each pending debug process (CL8-L52-CL9-L57). Wygodny polls to monitor 
the status of process information, code, variables, and indicators (Fig. 3A, Tab. 
1) in the debugging process and outputting the information (Figs. 5-14) 
regardless of event. 
Wygodny does not explicitly disclose that the control be via a single thread. 

Dearth discloses executing a thread (single) as part of the control process among 
processes (CL6-L33-61). 

It would have been obvious to one having ordinary skill in the art at the time the 
claimed invention was made to modify the teachings of Wygodny relating to debugging 
distributed programs over multiple processors, with the teachings of Dearth relating to 
executing a thread (single) as part of the control process among processes, to realize 
the elements of the claimed invention. An obvious motivation exists since the Wygodny 
et al reference teaches multiple threading in debugging process while Dearth teaches 
that a single thread can control debug processes allowing for more efficient debugging 
with less processor overhead (See: Wygodny/Dearth Summary). Further, the level of 
skill required by an artisan to realize the claimed limitations of the present invention is 
clearly established by both references. (See: Wygodny/Dearth, Abstract) Accordingly, a 
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skilled artisan tasked with realizing a method for debugging a plurality of processes in a 
multi-processing environment, and having access to the teachings of Wygodny and 
Dearth, would have knowingly modified the teachings of Wygodny with the teachings of 
Dearth to realize the claimed elements of the present invention while gaining the 
advantage of more efficient debugging with less processor overhead. 

5. Claims 2-13, and 15-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent 6,282 J01 issued to Wygodny et al in view of U.S. 
Patent 6,117,181 issued to Dearth et al in further view of U.S. Patent 
6,230,307issued to Davis et al. 

Reoardino dependent claims 2-4 : Davis teaches the elements of the limitations of 
independent claims 2-4 as follows: 

- simulation process : Davis discloses the simulation (emulation) for both a 
hardware and software realization of circuit (object) elements (Abstract, CLI- 
L25-55, CL4-L 51-58, CL24'L16-18, Figs. 1, 6 and 9). 

- hardware process : As noted above, Davis discloses the simulation (emulation) 
for both a hardware and software realization of circuit (object) elements 
(Abstract, CL1-L25-55, CL4-L 51-58, CL24-L16-18, Figs: 1, 6 and 9). 

- analvzina status for errors : Davis discloses determining the status (i.e. analyzing 
status) of various object elements and detecting and responding to the 
occurrence of errors. (CL1 2-123-33, Fig. 17, CL42-L49) (Merks discloses 
monitoring status as noted above) 
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- defining object classes : Davis discloses defining hardware object classes for 
emulated (simulated) circuit element (CL9-L54'67, CL10-L1-39, Figs. 11, 12) 

- defining object subclasses for hardware and simulation processes : Davis further 
discloses defining subclasses for the hardware simulation (emulation) processes 
(CL11-L43-56, CL9-L5-24, Fig. 15) 

Regarding dependent claims 5-13, 15-18 : Davis teaches the elements of the 
limitations of independent claims 5-14 as follows: 

- first instance variable controlling processes : Davis discloses using variables in 
the thread based scheduling and controlling of processes from an initial (first) 
state (CL3'L32'37, CL7-L56,CL9-L25-53, CL12'L15-23, Fig. 17). 

- dynamically changing polling time of process based on status : Davis discloses 
the use of various primitives for setting parameters relating to dynamically 
scheduling/dispatching tasks which can effect (change) the scheduling (polling) 
time for process execution and management (CL12'L15'37). (Merks also 
discloses a variable rate polling time as noted above) 

- interface for defining/accessing library of hardware processes : Davis discloses 
defining, accessing, and interfacing to a library of dynamically re-configurable 
hardware processes. (CL5-L52-64, CL6-L14-33, CL8'L39'64, Figs. 3, 4, 9; 

- libran/ includes extension instructions : Extension instructions are reserved 
processor instruction set by the processor manufacturer, and hence would have 
been an obvious feature to include in the library of hardware processes. (See 
applicant's specification page 7. line 5-12) 
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- initializing hardware simulator processes : Davis discloses beginning the thread 
controlled hardware simulation (emulation) process from a known initial (i.e. 
initialized) state. (CL9'L20-25, Fig 10) 

- dynamically loadable libran/ : Davis discloses a dynamically loadable and re- 
usable library (CL8-L54 to CL9-L5). 

It would have been obvious to one having ordinary skill in the art at the time the 
claimed invention was made to further modify the teachings of Wygodny and Dearth as 
noted above with the teachings of Davis relating to both hardware and software 
realization of circuit (object) elements, to realize the claimed invention. An obvious 
motivation exists since Wygodny, Dearth, and Davis all teach debugging of multiple 
processes. (See: Wygodny/Dearth/Davis Summary) Davis teaches that this can be 
extended to hardware and software debugging. Further, the level of skill required by an 
artisan to realize the claimed limitations of the present invention is clearly established by 
both references. (See: Wygodny/Dearth/Davisz, Abstract) Accordingly, a skilled artisan 
tasked with realizing a method for debugging a plurality of processes in a multi- 
processing environment that includes hardware and software, and having access to the 
teachings of Wygodny, Dearth, and Davis, would have knowingly further modified the 
teachings of Wygodny and Dearth with the teaching of Davis to realize the claimed 
elements of the present invention while gaining the advantage of more efficient 
debugging with less processor overhead in a hardware/software debugger. 
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Regarding claims 25. 27. 28. and 30 : Ttiese claims include limitations relating to 
the determination of status information by periodically switching (i.e. polling) to 
detennine status. These claims are therefore rendered obvious using the same 
reasoning as recited above. Namely, that the process of "polling" is very well known and 
commonly practiced in the art a means of "periodically determining the statues of a 
device or process" (Microsoft Computer Dictionary, 2^^ Edition, 1997). Hence, a 
"polling" process would have necessarily been incorporated by a skilled artisan as a 
means of "determining whether an event of interest has occurred" between processes to 
obtain status information and if a debug event has occurred. Therefore, such features 
would have knowingly been incorporated by a skilled artisan using the same reasoning 
as set forth above. 

Regarding claims 26. 29 : These claims merely include additional limitations 
relating to extended processors. The examiner has asserted that the claimed "extended 
digital processors" are simply defined by applicants specification be processors capable 
of performing "extended operations". (Specification page 7, line 1-5). The examiner has 
submitted that it is well established that processors included extended instruction 
operations. (See: "Introduction to Computer Architecture", Stone, 1980, defining a 
typical example of such an extension instruction) The examiner therefore submits that 
the claimed "extended operations" would have knowingly been incorporated by a skilled 
artisan using the same reasoning as set forth above. 
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6. Claims 31, 32, and 35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent 6,282,701 issued to Wygodny et al in view of U.S. 
Patent 6,117,181 issued to Dearth et al in further view of U.S. Patent 5,101,491 
issued to Katzeff. 

Regarding claims 31. 32. 35 : The combination of Wygodny and Dearth renders 
obvious the limitations relating to debugging distributed programs over multiple 
processors and simulation of hardware processes of library based circuit elements and 
previously cited above. 

Wygodny and Dearth further do not explicitly disclose the elements relating to 
language independent debugging. 

Katzeff teaches a language independent method (CL1-L55 to CL2-L11, 
Summary of Invention) of debugging process entities inclusive of a simulation of a 
hardware process (Figs. 1-3, 8, 9). 

It would have been obvious to one having ordinary s/f/// in the art at the time the 
claimed invention was made to further modify the teachings of Wygodny and Dearth as 
noted above with the teachings of Katzeff relating to language independent debugging, 
to realize the claimed invention. An obvious motivation exists since Wygodny, Dearth, 
and Krantz all teach the use of threads in multiple processes to improve the debugging 
process. (See: Wygodny/Dearth Summary) Krantz teaches that this can be extended to 
language independent debugging. Further, the level ofsldll required by an artisan to 
realize the claimed limitations of the present invention is ciearty established by both 
references. (See: Wygodny/Dearth/Krantz, Abstract) Accordingly, a skilled artisan 
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tasked with realizing a method for debugging a plurality of processes in a multi- 
processing environment that includes language independency, and having access to 
the teachings of Wygodny, Dearth, and Krantz, would have knowingly further modified 
the teachings of Wygodny and Dearth with the teaching of Krantz to realize the claimed 
elements of the present invention while gaining the advantage of more efficient 
debugging with less processor overhead in a language independent debugger. 

Allowable Subject Matter 

7. Claims 33 and 34 are allowed over the prior art of record. In this case, the prior 
art does not explicitly disclose the specific sequence of steps relating to advancing tru 
instruction cycle based on simulation type, hardware type, and status checking, where 
processes gather status information of heterogeneous processors based on a dynamic 
per-process time interval as now required by independent claim 33. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure, careful consideration should be given prior to applicant's 
response to this Office Action. 

U.S. Patent 6,718,294 issued to Bortfeld teaches debugging concurrent processes in a 
multi-simulator environment. 

"Debugging of Concurrent Processes", S. Grabneretal, IEEE 1066-6192/95, IEEE 
1995, teaches debugging concurrent processes in a multi-simulator environment. 
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"y4 Concurrent Program Debugging Environment using Real-time Replay", E.H. Piak et 
al, IEEE 0-81 86-8227-2/97, IEEE 1997, teaches debugging concurrent processes in a 
multi-simulator environment. 

Any inquiry concerning ttiis communication or earlier communications from the 
examiner should be directed to Fred Ferris whose telephone number is 571-272-3778 
and whose normal working hours are 8:30am to 5:00pm Monday to Friday. Any inquiry 
of a general nature relating to the status of this application should be directed to the 
group receptionist whose telephone number is 571-272-3700. If attempts to reach the 
examiner by telephone are unsuccessful, the examiner's supervisor, Jean Homere can 
be reached at 571-272-3780. The Official Fax Number is: (703) 872-9306 

TrecfTerris, Primary Examiner 



Simulation and Emulation, Art Unit 2128 
U.S. Patent and Trademark Office 
Randolph Building, Room 5D19 
401 Dulany Street 
Alexandria, VA 22313 
Phone: (571-272-3778) 
Fred.Ferris@uspto.gov 




February 17, 2006 




